Introduction: This article reports the prevalence of self-reported voiding complaints and the relationship with other pelvic floor and bladder dysfunctions (PFD). Materials and Methods: Women with a variety of PFDs were referred to the pelvic care center. A standardised questionnaire on 6 PFDs was used. Frequencies of patient characteristics, PFDs and voiding complaints were calculated. Cross tabulation was used to investigate correlations and Pearson correlation coefficients to reveal the strength of the association between PFDs and self-reported voiding complaints. Results: Data of 4470 women were included. Prevalence of (self-reported) voiding Lower urinary tract symptoms was 59.5%. Incomplete bladder emptying is the most prevalent voiding complaint. Self-reported voiding complaints are weakly correlated to age (r = 0.15, p < 0.01) and have moderate correlation with self-reported recurrent urinary tract infections (r = 0.34, p < 0.01), pelvic floor, bladder and bowel complaints.
Introduction
Lower urinary tract symptoms (LUTS) include storage, voiding and post-micturition symptoms [1] . According to earlier studies, the prevalence of LUTS in women is between 45.2 and 76.3% in the out of hospital population [2, 3] . Studies about LUTS in women generally focus on storage problems such as urgency, frequency, with or without incontinence and nocturia. However, voiding LUTS in women have been neglected for years.
Voiding LUTS may consist of feeling of incomplete bladder emptying, straining to void, intermittency and slow stream. Incomplete bladder emptying can result in too high post-void residuals (PVR) of urine, increasing However, the correlation between the feeling of incomplete bladder emptying and the presence of recurrent urinary tract infections is weak (r = 0.06, p = 0.02). Conclusion: Voiding complaints have a high prevalence and symptom bother in women visiting a pelvic care center.
Moossdorff-Steinhauser/Rademakers/ Nieman/van Koeveringe/Berghmans of reduced strength and/or duration, resulting in prolonged bladder emptying, and/or failing to achieve complete bladder emptying within a normal time span ''[5] .
In the general population the prevalence of incomplete bladder emptying is approximately 35% [2, 3] . To date, the prevalence of self-reported voiding complaints was only derived from small cohort studies [6, 7] . The objective of this study was to report the prevalence of self-reported voiding complaints in a cohort of adult women attending a large pelvic care center. In addition, to assess the relationship between self-reported voiding complaints and other self-reported pelvic floor and bladder dysfunctions, including UTIs. The outcome of this study will increase our understanding of the type and extent of self-reported voiding complaints amongst the female population and the coexistence of voiding disorders with other perceived pelvic floor, bladder and bowel complaints.
Methods

Database
Women with a variety of pelvic floor dysfunctions (PFDs) were referred by either the general practitioner or a medical specialist to a pelvic care center. A specialized pelvic care nurse interviewed the patients at first contact about their complaints and perceived severity of the symptoms in the previous 6 months. The triage has been described elsewhere [8] . A standardized self-constructed questionnaire on 6 different PFDs e.g. voiding dysfunction, urinary incontinence, POP, constipation, fecal incontinence and sexual dysfunction, was used. Subjective symptom severity of the PFDs was measured with the numeric rating scale on a scale from 0 to 10 (0 = no complaints and 10 = most severe complaints). A score of 5 or higher was considered clinically relevant. The numeric rating scale is a reliable and responsive measurement instrument [9] . The urological part of the questionnaire consisted of 24 questions regarding urinary incontinence and voiding symptoms. Questions about urinary incontinence included 'do you lose urine during laughing, coughing, during walking or when you hear running water', but also asked about how urinary incontinence was perceived. The feeling of incomplete bladder emptying, intermittency, slow stream and, straining to void are examples of questions concerning voiding dysfunctions.
Statistics
Statistical analysis included an assessment of patient characteristics and the prevalence of PFDs and voiding complaints. PFDs were defined as the complaints of POP, urinary incontinence and constipation. The voiding complaints were defined as feeling of incomplete bladder emptying, intermittency, slow stream and straining to void. Cross tabulation (Chi-square statistics) was used to investigate correlations between PFDs and voiding complaints. Pearson correlation coefficients between voiding complaints and PFDs variables were calculated to reveal the strength of the association.
An exploratory factor analysis was performed and Cronbach's alpha was calculated to test the internal cohesiveness, the unidimensionality and the additivity of the 4 voiding problem items (feeling of incomplete bladder emptying, intermittency, slow stream and straining to void) with respect to constructing a scale. A p-value of less than 0.05 was considered statistically significant. For all data analysis IBM SPSS-pc version 22 was used.
Results
The data were collected from 4,470 female patients attending the Pelvic Care Center Maastricht between March 2005 and March 2013. Prevalence of (subjective) voiding LUTS in these patients was 2,660 (59.5%). The mean age was 57 ± 16.2 years (range 14-95 years). The majority of the women with voiding complaints reported a symptom severity of ≥ 5, on a scale 0-10 (98.2%). Feeling of incomplete bladder emptying (43.8%) was the most prevalent symptom, followed by intermittency (34.9%), slow stream (33.8%) and straining to void (15.2%). Table  1 shows the patient characteristics, voiding complaints and associations with prevalence of voiding LUTS.
There was no difference between women with or without self-reported voiding complaints regarding having had a hysterectomy, neurological disease, diabetes mellitus or the feeling of genitourinary prolapse.
Pearson's r data analysis shows that self-reported voiding complaints are weakly correlated with age (r = 0.15, p < 0.01) and have a moderate correlation with the presence of recurrent UTI (r = 0.34, p < 0.01). Fecal incontinence and constipation appear to be negatively correlated (table 2) with voiding complaints: the prevalence of one dysfunction appears to preclude the prevalence of the other. However, the correlation between the feeling of incomplete bladder emptying and the presence of recurrent UTIs is weak (r = 0.06, p = 0.02). Figure 1 presents the combined occurrence of the responses to different self-reported questions within the spectrum of voiding complaints. A total of 9.6% women reported having 3 voiding complaints (a slow stream, intermittency and the feeling of incomplete bladder emptying), 7.8% reported presence of all 4 complaints ( fig. 1 ).
Moossdorff-Steinhauser/Rademakers/ Nieman/van Koeveringe/Berghmans In 2,395 female patients, the data relating to the 4 voiding complaints were subjected to a factor analysis to test the internal cohesiveness, unidimensionality and additivity of these items with respect to the primary factor (the first principal component). This only explains 47.3% of the variance of internal correlation between the 4 items. In addition, Cronbach's alpha on the 4 items of the presumed scale is very low (0.63). One of the conclusions of further psychometric analysis is that the number of items appears to be too low to construct a reliable scale.
Discussion
This research takes the lead in analyzing self-reported voiding LUTS in a large cohort of 4,470 women presenting with different kinds of PFDs at a pelvic care center. In this cohort of women, 59.5% reported voiding problems. This is in line with the 61.7% reported by Groutz et al.
[10] on prevalence of self-reported voiding problems in women presenting in a urogynecology clinic. In the general population the prevalence of voiding LUTS ranges 5.2-34% [11] [12] [13] . Over 98% of the women in this cohort with self-reported voiding problems perceived a symptom bother of 5 or higher on the numeric rating scale. This high prevalence and symptom bother is in strong contrast to the usual care and medical attention given in clinical practice and in research regarding voiding LUTS in women.
The feeling of incomplete bladder emptying was the most frequently mentioned symptom, followed by intermittency, slow stream and straining to void. The sequence is comparable to the general female population [10] . In men, in the general population, the sequence is slightly different with the feeling of incomplete bladder emptying as the most frequently reported symptom, the second being slow stream followed by intermittency and straining to void as the least frequently mentioned symptom [2, 13, 14] . Factor analysis showed that the 4 questions on voiding LUTS generally used in clinical practice are unreliably insufficient to identify and define the nature and extent of patient's experience and/or bother of voiding problems. The Bristol female lower urinary tract symptoms (BFLUTS) questionnaire has been developed to assess female LUTS and evaluate treatment outcomes. However, in contrast to the BFLUTS long form, the more recommended BFLUTS short form contains no question on the feeling of incomplete bladder emptying. As the feeling of incomplete bladder emptying is the most frequently mentioned symptom in our cohort of women with LUTS, it is striking that such a question is non-existing in the BFLUTS. Thus we would advocate that a valid question regarding this issue should be added to the BFLUTS.
With regard to age, our study showed a weak correlation between self-reported voiding LUTS and age. This is in line with the general population [15] [16] [17] .
In this group of people, no association between voiding LUTS and self-reported symptom of POP was found. This might be explained by the fact that women with pelvic organ prolapse quantification (POP-Q) stage I and II report only few symptoms or bother of their prolapse [18, 19] . On the other hand, some other studies have shown that objectively diagnosed POP is significantly related with voiding LUTS in women visiting a urogynecology clinic [20, 21] . Despite this, Slieker-ten Hove et al. [19] found that obstructed micturition was not related to any POP-Q stage in the general population.
The current guidelines on UTI of the European Urological Association advises the exclusion of residual urine in recurrent uncomplicated UTIs in adult women. In our cohort there is a moderate correlation between self-reported voiding LUTS and UTIs during the last 12 months. However, although the feeling of incomplete bladder emptying and having had UTI is significant, it shows only a very weak correlation. This is in line with research showing that PVR urine is not associated with UTI for nursing home residents [22] and the symptom of incomplete bladder emptying is not associated with high PVR volume [23] . Now it seems that PVR and UTI are not related for all age groups, it is interesting to investigate more extensively the clinical value and relevancy of history-taking questions regarding voiding dysfunction and objective measurement of PVR in relation to the development and occurrence of UTI. This can contribute to the fine-tuning of the diagnostic and treatment algorithm and cost effectiveness of treating women with UTI [24] .
Constipation and fecal incontinence were negatively correlated with self-reported voiding LUTS. This indicates that women with voiding complaints hardly suffer from constipation or fecal incontinence and vice versa.
Factor analysis showed that approximately 25-30% of the patients cannot recognize their voiding problems in any of the 4 items (feeling of incomplete bladder emptying, intermittency, slow stream and, straining to void). Previously it was reported that the question of the feeling of incomplete bladder emptying has a low predictive value for the evaluation of female voiding dysfunction [25] and that women with higher bother of obstructed symptoms do not increase the sensitivity and specificity of the questions for obstructed voiding symptoms regarding urinary retention or elevated PVR [26] . This shows a profound lack of sensitivity of scale and an urgent need for additional and more sensitive items.
Voiding LUTS and urinary incontinence are weak but significantly related. This outcome is to be expected as the epidemiology of LUTS study, a population based survey, reported that 46% of women with LUTS have symptoms from more than one symptom group [12] . For the clinic this means that women who are referred because of any LUTS should monitored for all problems in the LUTS spectrum.
General limitations of this study are its retrospective nature, making it difficult to draw conclusions with regard to causality. In addition, the questions selected by health care professionals did not consist of validated questionnaires. A last limitation of the study is the general lack of knowledge on this topic of voiding dysfunction in women. Therefore, there are some suggestions for future research and clinical practice. Prospective studies regarding voiding dysfunctions in women are warranted.
Research on comparison of subjective symptoms with objective results of urodynamic investigation to investigate whether subjective symptoms are an indicator for objective signs and the construction of a sensitive/discriminative and more specific questionnaire related to female LUTS.
Conclusion
Voiding complaints have a high prevalence and symptom bother in women visiting a pelvic care center. Incomplete bladder emptying is the most prevalent voiding complaint. The feeling of incomplete bladder emptying has a weak correlation with POP complaints and having had UTI during the last 12 months.
